Cellular senescence involves an intracrine prostaglandin E2 pathway in human fibroblasts.
Cyclooxygenase 2 and release of prostaglandin E2 are involved in many responses including inflammation and are upregulated during cellular senescence. However, little is known about the role of lipid inflammatory mediators in senescence. Here, we investigated the mechanism by which the COX-2/PGE2 axis induces senescence. Using the NS398 specific inhibitor of COX-2, we provide evidence that reactive oxygen species by-produced by the COX-2 enzymatic activity are negligible in front of the total senescence-associated oxidative stress. We therefore investigated the role of PGE2 by invalidating the PGE2 synthases downstream of COX-2, or the specific PGE2 receptors, or by applying PGE2 or specific agonists or antagonists. We evaluated the effect on senescence by evaluating the senescence-associated proliferation arrest, the percentage of senescence-associated beta-galactosidase-positive cells, and the expression of senescent molecular markers such as IL-6 and MCP1. We show that PGE2 acting on its EP specific receptors is able to induce both the onset of senescence and the maintenance of the phenotype. It did so only when the PGE2/lactate transporter activity was enhanced, indicating that PGE2 acts on senescence more via the pool of intracellular EP receptors than via those localized at the cell surface. Treatment with agonists, antagonists and silencing of the EP receptors by siRNA revealed that EP3 was the most involved in transducing the intracrine effects of PGE2. Immunofluorescence experiments confirmed that EP3 was more localized in the cytoplasm than at the cell surface. Taken together, these results suggest that COX-2 contributes to the establishment and maintenance of senescence of normal human fibroblasts via an independent-ROS and a dependent-PGE2/EPs intracrine pathway.